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i »*js 2 ] tm^ammcm^X'h & mxm i 

tfflBSL $ itT t > & It^JS 1 - 2 4 fc <i 3 Ett£07tm^m 

mz. ^mmmtm^^^mmm^mm Lxmf 

TtAttS 7J Sr fir * a «**»-CHRS *ut v > & S*#JI 5 IB 

ivntmi o 3 <-xti/- hitm^ms^rf- 

-xTv- ywizmmc-ftfax'itx&ji zti* a «=fi* 

[fg^i 1 1 m^mmm^r^yT^m^m^ 
tix i * hmm±iz . *i^Mffii&fc5S#&&<ojg^S5# 

lfttlLTfgtt^T^^IS*«l o ieico3ts-?m«m 

Tlf«lff<7f r t — frffcSixTfc 0 , 3EA& 

i nm. 1 1 c7jHft*Hcie«gi07t«^-ma^. 

tf&fil $ ixx v vfc t *fW*t=3ias^ fc ^sa^m^y - *s 

tmmtfmf&zti. ^tm^-mm-mwL±izy >j *rf- 



•y rmgi $ ix-c v \& m -$m 1 2 enoM-TJMtiitT- . 
v— mmfctwm&mtctygiiziryvj 

ClS^JSl 5 3 yN°-y^-v(i, m^SmS^Tf- -y 7" 

h iztzm lx . m<.—xyis—hiz&^ 

liMztf— )VT V A SrKE Lfc B G A ( B a 1 1 G r 
id Array) MT'S) 0 . IS^itf^MB iZftm^ £ 
tf* LT f < >y ^— y«IJCi> V A ffil* Srfir^ 

o!S*iI 1 ^7 s 1 23$ 1 4^fsiiX*Hcl£©^ 

5r<— xzris— v izm^Lxu^T^- v7~<?>mmzm®. 

Llzm$§im±lZl±A,tz#-)VTl"< SriESL^C S P 
(Chip Size Package) MT'£> 0 . 1^ 

^-xy-u-hcvfflmizmmLtzmjM.mzii^T . ytm 

fif=& a It^il 1 TbS 5 , 8. 9, 1 2*3<tt/l 4C0Mil 

X7°u— h iztgmLxm^T^ '/T^mmzim. 
?o yy^-yym^Lx. w*vr- : s<o±rF)}foiz® 

^Xft&X&M£'fr%omjRmiJb^4ii£V : l OJbW. 

1 4 (Dmix tHzmmcoxMri-imm*. 

m&m i s i ^m^-t>m%%^— rx'*>&m%m 1 Jb 

mi 7 ^KtHzim.^n.^WM^WMifMz^ 
^X. WfBfcl'— fc7)IBiJi{±iIlgi&0SSom7J^CM 

m^wtia:^Jt:f¥At^ffifn:T'ff^a i t ^^sxt 

sr«® LtcftmsmmsmMmz . tt^is 1 5 tmojt 
m^mmm^m^r^^Mm^mizii^x . m^mo 
vmgmi±i±Astz#~>uzitLx?f%^. ytmmit. m 
im^mmm^cDftm^ib h omz-^^xw^m^ 
mmmmuffymm.mmmizm.if *> tixift xtammiz . 
trnzmrnxtamx-n*^. mem^mmm^tiPM.m 
$^mmm&mmx~<nm^v>n ! g. zwMt ytw&x-ft* 

m^m2 0 3 msmmMMtizftmmzzi&tiiLtim 
zmm l fz ycws^mmmkmmz , mnnm iet tzu 1 

x. mm^crm$^mi±itA,t£^-t^itLx^f^. 
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5 . 1 6 Afcli 1 7ieta^«^aait*^ fcasiis^- 

(awe K*«»attii»SlEO^«»±1iifc: 

a% t &-£-r -c'tr^r t * , ^mmm®i23^»^«o 

Tlr£')^(::t2:^0££»&$-£&k fcfc. 
■«W>»iE* fcffS: n . R)l£*?*!lt*T- k fl7tm^.?F t « 

[m«JS2 2 ] ifi^is 1 7!ns i 7<^ia*:Ett<o3fcm 

r^-tx^'j^r fcommm^z'h 9 . saw**? t % 
m^MWSMMm. t vmzmxm 19. 20^21 

[000 1 ] 
[00 0 2] 

if fc-*atofc n f t: a. — * SNI^iKMbcfl 1 v * . ia5t 

LSI (large scale integrati 
on) OMfeftttX/CV**. -cixtolitT % LSIf* 
7*1*1, IC (integrated circuit) 
Kris MCM (mu 1 t i-ch i p-modu 1 
e ) rt, X— /\'— ay\Z3.~fHzHft&J<-y77l"( y 

=Srif^asa®a3&»4>> .-k-hb. n^ea-^sL nai 

^SS^AV (audio-visual ) fSlfikiDlSJS: 
ifOH^MScofiftttfeV^. *«E«fc:J-&<g^jI 
5*5. fB*. EM I («Btft8ty-f X) *>3S£3rif«aHH 
*<»ffiftLTV^. L*»L. -eo«^{±HL<. Jfft»W 



[00033 W*Mtf£Tmi-t&&ti&Ztg&.-t&K#> 

zff — Krtfcr&irvr jvt*7js&trr?4 9 h y -y 

V ^HJJjft-^- ( LVD S : 1 ow voltage d i 
fferential signaling)^ is— )\> 
H nx^iskt h ttififfiSt £ f xoo£> h . »««5y^ 

X^T1i4 0 0MH z;*— y<-^fI^fEJ*#3i)££il 
"Ci5 0 . </v88P C (personal compute 

fttftt L V D S VbffiSS' ^ r/H5i* (-1Gb 

p s ) ^Hffl-fb$ntv^*^ -f y?7x-^ I 

[00043 — iit^«mffi^cO(S^$- ? 'J T-f 4 
^k U.^^-^^yg ^Sffi^Ba^^^ 

mm^-5rE («^i) /O (36) Se»L. ^S$^3tfl 
4 £ K ftlzBfc $ *ut3l£i» ( Tt^^SS^r k ) * ii 

[000 53 76iS^O^!lk LTti. - 6 7 7 7 

O-f-^K^Sn^^^O^J: d (2. I C-f - vTOty 

*^-i>. dix^rlll 3^-f-. j6tfICf?710 0 
4 c7)Rfiijtc^3t«^ 1 0 1 l#flS;i4>iU 3tKIT;^l 
0 0 ltliWl 0 0 5# { $>-?~CRftf5 I£ 
3t=rr 10 11 OT) 10 0 

8 (wSS-g-i? ilTfli!<7>^ y 37" 1 0 0 4 CO^m^ 10 12 
^^it^Clk^ilLTm-^O^DIROSrfir^^ . L 
*^L. Z<T>MX'te. TtSg^ 10 11. 10 12 k7t#^ 

or ) ioo siso7^-^oft^ov%Tv7)feii£{i 

h&tf. 10 10 fc^HR^l 0 11. 10 1 

l^V%. i^. 100 2tiRltI. 10 06(it!ia5. 10 

o 7 a >mmx'h& . 

[ 0 0 0 6 3 — 3KK«<0^:«><03te*^IBI&*a(c 
o^t«Wk LTti. »9- 9 6 7 4 6 4^(cffi 
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$m-t&?jmi) i $;%\x'$)&. zcomzmi 4t*t. £ 

<9t§£-Tfi. 014 ( b ) WISBJ^J: 5 £1B£IK$!&B2: 
X . t&mcom^T 'J > h^R^rif fc*Sa»S:f1tn-r ft 

<^ft. 

[0007] 

1 4 . £ ^SvESS t UtSKflUcK Wx 

J£J:V>Kffi, /S^^'ig-r^fc. 01 3 0^«^f t «4S 
«fcJt^4fc. AlHtL-CLid. tfc, 

&JBS-*-&fctt>£« r3^.MS«cgrO> mSvfi-f-^^^li 
[00081M, HI BO^Tl^fW^S^ffiJ*; 

•s'r- : JfaZi\xt5*') . ittMtfltfcj: Drawers, k 

^i:'<7)liS1±tr6]-h^fti:S*>ixft. L#>U «?S<7) 
fBfcSt^K fflitf LED ^^ftcU— 9"" £«Stf BKj-T 

«fc K>mmmMmm<ik-t&%t'c?>mmzm^x uo<o 

[0 0 0 9] •e^T. *5WB«BWH, *-f a* 

ftffi&:fc*3r if £ Slew- ft <r t izfr ft . 

[00 10] 

jcfjm**^ o/e. E/o^msrff^^^^m 

[ooii] m±<rm^mmzm^xi3T<r>tm^nm 
%&mi> t *jmx'$>& . ftm^zmmytm^tL. mz. 



•v 7--=jftx<rmw.*?w.mm%izx% ft . xm^r 
\s4itt®%X'h&. ttz. 9Sffi&&iKbiGmm& 
bj$l Ltzm zmm Ltzftm^mmmmmzmgi-? ft t 

6 tz . jm? <?rt£X}htti&m& t meMimcoj/Lkizm 

i>. mz. E/o&mzfi*ofzton%£m=?£i&L% 
uffioB^^-ift-fft ztx\ mmmMm^ 

mTzmmxz ft . 

[0012] &m : ¥-comSJ&mt LXlt&coJ; o^rto 

j&fBTigf & ft . r h -kizm^-mmm^Ti- 

SrH^ft . 

[0013] z<7)Mmmmx\ gci^tii, <-x 

iaois«ifc: . n&is&w& t m& ft %><r>mmM&z& i 

[0014] zcoms. ftmttK-ATu-hmzm 
is^i^T'^AtB^ fate o mzmmx-mm.-t ft c fc t 

iz . ^^mrnia^ k ssi^ft aomafaPBffl ut istt t 
wtft. 

[0015] <-x7v- h±tm-f msts^<- 

h ®tcgB:^(6]-C3eAai* Srfi 1 =3: o «! 

5rS5»T@KS itX V ^ ft i9E^]|S *> WC* ft . i 
m^»«^^<r^-yrc7)^^gc;$ixTV^ft^ 

tt^ix^ft. 

[0016] 5E(c«t 0 J«W*»tc«> T^^^c 

mztmhixx^hmm^&xfoh . zcommx-n. 

7 V y 7+ y 7Mmz X K> ffl-mm. JttC L S I * k' i: * 

^m.^mmm^^mx^ ft <. ftSH^'ia 
ftmtc&mx'foh. 

[ooi7] ttz, mz£ K>g&imzi^ w.m.m&nm 
^imm^rr v 7°&mj8. Ltzm&Lt m-oL nx-$> 
k> , WMmnzK ^ ^x m=FtfimL $ t ix v ^ v vmmzft 

KH— SttLtte 7 U y 7°^- y ^H^$ ixt V > ft mm t> *S 
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H«r»jRLT, KC3E^r£7 'J 'v/f-y 



[0018] jfcSit-T-JiffiSBfcl'— rT* 0 . IS® 

>y^$ft6^T^£ixT*3 9. #JilKRS*$9-fcvS 
It* £ atr&Ji!« £Sc L T ZtiX^ 

l v7)T\ iD'hST. L^As-^P^W* 

t mm^^m^ ^nrFmmmT&m&x' § 

izmmitzmz. iMi/-f«UGaAs, i 
n PKct'cvitsm^mfcmmi h£*lt» wxtzmm 

vrnts* o Kffi&uz-rz, ztx\ j; *)>mx\ 
fenn^ytm^mmm^'knmx'Z & . 
[ooi9] s*ii. m^mw^T-^r^- 

>y r *r ^-xri/ - h iztm tx . m^-xyu- b tc 

n^xmm^fmm^T^ ••/ rcommizmm Ltzmm 

mz\iA,tzX-)l-Tl'4$:WMLtz&GA (Bal 1 
Grid Array) ST$> 0 . ffif fifiBtfttllHCft 
£ &* L T 127 -y 7"- a^fflttr ^ ^T 5Etf> A tBS* 
SrfT!Srd}KB*>S0»4. ZZX'ii. ±|£y\ o -y^-^'«0 
m^^frSrBGAg^LT, 3fc3fH^I^£^-y 7 
-a^offlffifc'*-* ZbX\ % ■ mmgtnCO'ffiJjZftZcz. 

(f. *^t*»ifcBko3ias^fc -tr/i^r^ >xm 

[0 0 203 SEtciOftftWfctt. rtvir—SS 

i±. m^Mmm^^T^ yy^^-^Tu-hizm^L 
xm^n- ycommzBtii i tzwimm±izi±A,t£#- 

/PrW^S-iEBL/^CSP (Ch i p Size Pa 
c k a s e ) ST' *> 0 , K^-X/l/- hOJMdf* 

s t *:® t m tmomztm tx . & < v ^— 

^T(6]tc?Q o Aiillt Srff^: ^ t « 0 fllft . 
Tti. ±teAN- y j^iiomaSNSRHWSr C S PIC L 

xn.%mmm&te^<?>xm?conm&mmzm.b 
m tmiz-?& zbx\ 3t - m.m$Wicr>m-X£nm< l z?f % 



<0^. C S Pcr)m^.t%%i0)tztbcr>liA,tzcr>O 7n-l 
ST'/N'-y^-^Sr^^liSKJiSaS^^Wf. 3t 

[002 1 ] ±fc. /^-y^-^'li. ffi^^fitS^r^- 
■y 7°^<-xrix— h LTlS^Tf - y T^Mz 

^r* 7 U y 7°^- y 7^1^ LT , y ^r— >-'0±T^"r6] 

t> - ±I£^ y ^-^^tr^gC^ar C S P mtz LT . 
3^WH5lt«S®iRi: R tfl8fc-f & - fc T\ 3K • « 

-vmmiw&x* h « zcoa&h . csp 

<n>tz#>cr>\±AJz<F> 'J 7 O— XSTV\" >y ^r— v Sr^-fil 

Affi««t:SKAas» §-£T S 7 tT ^wxmL 
[0022] JJEBW«rJlliW43IHR?Kia*Bei'-' ^ 

K*u-ir^«»<±fr8EK«iii»«aj73BW)c mo sa* 

■/yr^y ■ ^fy X'Uti^j: ^ - — <f olHHilK£<o 

ZZX'li. ±MSffi¥&tl'-W*y ■ ^-7lEt!j?rLS I 
=5rfc* P)ti!,jj&<0 YyV : JX?X'X4 y?->7'-?&Z b T- 

M$iiT. -?-i^£J5t€T-®^^-ifOlgggS£^^- 

[00233 ±EaW*Jft«-f *3l£««®ttiaMISfc 
_hJE<7) B G AlW ~v y ^-^^m^*^^?:^^ 

h&mz^ttximn^mwMWt&mcoftmfes&mm 

izmiUxtz^&ttffilz&W&mUAliittX'ft*^. 

h ^^^ffi^^^^m^^ common 

%'jZb tfX'Z h. -e LT . i«3ifi^2rf5E M I T'gjl 
T^-S.^^flffltfOMCM {~7)V^-yy^z : Jj.— t\s) 

mzmmx-zz. 

[0024] ttz. tmmtemfct&xmmnMmB: 

S^tc±lfiOC S Pm.^f^ y'r-i^^M.^-W^M^-^: 
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ztztmt-th* uWa^ti.. m.mn&mv>%m 
^&xm% ■ fccoagwt • wzn^. fc^xhtcxm 

[0025] tii.\ IM&iftf&fcth s «Si!Sft£ft 
. ffi%mcoMf^i%WiM£&tztf—)lz: fi-LX'tt^, 

ft&mt. mtm.^mm^cohh&mz^b^xmt 
nm^mwmmLcr>?mm%±mizm^hixtzft\&tt 
mz& Hz, mm. a aafcfpsr a zcvrmz tm 
tzivfz s y-zm^xmmm%<7)m$itfe'&-t& z t 

cotzmfcz-e&ti*^ %mmmmm.^)-^^z±ifi 

file J; oti, raii&ffla^JgaieSftfc #8fifeK£ 
[0026] ±tag^£aiJ£-t&JS3i:$!PI£IE 

ti, ±gaw^^jMW^^«+*isa«B (mp 

I^a*? i; XSMRttSIUEIR k com £JJE<03fcKa 
jjm%m^XW&LXtffi.VfzZk£&&b~i-&. Zti 

[0027] i^t. *»B^«nfa*— a*w*fflv^t 
sew- ^msm^-mm^sEKi^T'^T'^^ra^ 

— TSr S i - L S I fcR— /\*y ^— S'rtfcJBW), m 

lE-T-mm*^ 6*3 J: ftHi&Ji 2 fc m^iE^fflO^-SS 
tii l *«— fMfc Lfc#ffiSRffl«^offl£ *T 

tt& tiA,fc*;K— ;u l OTIt^ » .. z cot £ y ^r- 

B5 fc£HE3 iitzJtm^-T \s4 8&J:V : 9 ti^E^Jl 2 co 

AiiiS* Sis 12t <7){iB^-*>-tt^'P]B#^"C'^ & i ^ -> 

%ocox\ ^StS ?-3BWK^>4rV^ffit(c4r->Tv^. 



[0028] HfBfcU— «fl±, BMa3mA-? 100 
^WgJS^tii^lA^#^ii. EI7 (a) . (b) K^Lfc 
J: -)^CMOSAy7 rlCi *)*>/*y-?&bMo1Bi 

i ^ujm^mos h y^isxfizt&ifitmft.yti'— f 

z: S^J izmss-ylr—i/fo X-fglfct hZt X'ffif&X # & 

— r*»*i o ouwo)&t)X*^?tc§s<7)m.{&%:m!&Mtf- 2 

5dBmk-Tixtf, 1 5 d B T-ff£fl§ k 

iztc 0 . H PW&mi<7)i*Wtizf$ v 

x\&%*&uizKLxmmzft%:o^ : & s i?. mi l^oi 

[0029] 

[0030] mi mmmi *&*m. &mmzi±. v 

l s i <7f •/ r& t co icf-/ rt ^comms&cotz 
iSEMift, ffiMH«^i-ft:SriM-§.t.<ox'$>^. -e^o^ife 

[ o o 3 1 1 la i commi. g>mwM7v y hmm± 1 
iz&M%MWtm 2 amm $ tix ^m%m.mw,^mm.^m 

f&ZixXts 0 , 1 1 t3tSr«STS 5J:9 

IStfT B G AScov n* y ^{Sl® tfaHR-?- 9 t^ft 

m?8£T\"( mz—mt Ltz%n^mmm^- 6 & . ± 

&&£W&fflffiXfc¥l3ftt / zW.Z> X o td^ot . H 
ltcii^T. 7(i. ^S^8. 9<0|gtbHlSSSr#tf I C 
■f- >y 7* * A ttch f&fcmitCOX \, ^7*^ 

iW£*:C0±.%ttZ7 < y (04 #23) ^tcoWM^fi^ 
[0032] ZCOttcMT-mmmT 6 Srr>J y 1 

tz'^y#->\siotmmicottm-t&WM5$:T7j 

^yMt. 7'J >y7 , ^->y7'^$rff : 3rd/<r^» -»n 
y^i<— )V1 Q<7>V7U—&fC0*z)V7Ty4 >%)MX\ 

WzLTti^L. BGAOft*>0(CPGA (P i n 
Grid Ar r &y) McO'*-yy~i/{zLX. gkWLl 

[0033] L7:m^.6^MSr# : 5r^'o^«^ 
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n ymzmm. 1 iMizmttzmmt %h%mm&4 

[0034] Z<7)i. o (zm&tftt:'%,£ LfcEiKTW:, 

m x. tf , m^^m ? -f v *?v\imm ^ n v y 9 m-t 

ic-fftO: <kv>. 01 tefctt&tf-yH 0 <0$cfc J; t/ftS 
f8. 9 *>SUMWC*> 9 . c:*i«fc9#<T<>2!»Sr<T 

[0035] ttft£igfl!0£JI£ft£K 1 1±. iaffleu^r 

t± . 7 y S ft PMM A^>x*r^ >-$J§ , . X ') 4 i F £ fc' 

[ 0 0 3 6 ] 02 ( a ) ^-T8HC X €fti£$£ffl£K 1 
±££^?7-y Ffc&£lSHi2 l£xb^-&t'-C'^fii 

ttfcWftS**. -?"<7>flL 02 (b) iz^tmiz. 37 
fc^&St/r^^^J12 2£iTffiLT, ^F'JV:/ 

B30/zmx30/im) LTKg£^->«J3!cU 
$^C^7>yF2 3T'Sf6jAtf. £Jf 
CMP (chemical mechanical p 
o 1 i s h i n g ) lz£& WfbXg&gT. 02 

( c ) fc^-ttttc . $ t>izmmiz]&m$& 2 4 £?fm t 

F2 5TH#>>iO. 2?"J<7)TWlfi 

trf&ifrd-fcm:* 02 (c) <o±3teSv^t^co&gfc: 

-TSCli:C t fc0^7/H23 jWS < f * T X"*— 
j&Ul* 1 *. 2Jf^l§lli\ ^:f*:cr)5tJi&SSe 2 1 ~ 2 5 <T> 
m-^i^2Q0p.mbtc^tz. 
[00 37] LTiiffetC £> fe« * 0 , 

m&mit LX^Vfitf^xZm^XitX^. 3<7)^ 
•£\ PSrK-rL^r^-U^^'^X (PSG) Srfflt^ 
t . Jn^-f 5 Z 1 F 5 yx^- F 

*ntcs h?>x\ %mmtM.m 2 1 tximt^-t^. 

G-CJS8iff*l|iJ«Srff ! Srx.tr3^Kft»2 2,24 Srfl&«T 
£ & . JPfSMft CJ7D-) O&gtijI&S 0 O'Cg 

Ktmwc, s iKt'vmmztin&y-iBttjmmzu 
xmfcsztB&LLtzmz. mmm2 1-25 zm%m 
1 caso^^rms i mizf&ik-thzkX'. 
mm* < %M5&ma&& 1 . 2 *^t- §s.ht 
(i, %m&m2i,i.2mtiz&-?xy>z>t)\ znuLt<n&m 



[0038] LTfiffiJt Lfc*««aWldf- K*> 

^^-y^i3i:*t, 03lci3l^T. 3 0(4 

3 2 ji^da«+*sar«kJisis (mpu). 3 1 « 1 ^ 

dr-v^^^^'J . 3 3J4DRAM3 9jWSttS#UtMC 

M^'K-^-.+c-h- ( ztii>±.mx'W i nLtift,m%.&.m 
mmt i.xm&LU%z> ) t tx f 3 0 ^» 

$^TV->^,^c7)t'?>i.. MPU 3 I^I^-vv-jl^^c 
!J3 1^DRAM3 9 tm 1 ^^€^W#^6 (Cfg^ 

[003 9] mmv-Jvf&Xlffv yfit^l'Z* ~?*f 
-^-C- H 3 OfcitXK-^-tf'- F 3 3(c^jg;$iX^7c 

i£3Sipfi-f-ti. 131— jK- h 3 o rt c«tfi$*i7t«SRiea 

6 %mv*xm<7)tf- v t tm^nimx'mm.-? & zti> 

[0040] ^fz. vf— F 30t F— ^— #— K 
3 3 «03^^t± . -?-f-X- F 3 0 (?) F-? - iK— F ffl 
^3iQ{c4 5* s5- (^FllI^) ZBf&.-t&ZtX'ftZc 

otus. 3tsa*^fcL'Cfliffl-r&«^-ttt, Mas 

[0041] Kf< F 7 A y'C0£ 0 %:9\-MW& 

iV3 7 zm^x is v T>vmw&mtz> z t w-y-7tur> 

^XF-fl^oSr^'oTil^ ^ZX\ a*7?&38 
Cti, A'7 1/^- x 'J LT 1 0 G b p sggO 

$■ ^* L T V ^ . 13C(i:t'- F 0±g^gU7^ b 
ixT l vfl: v ^tf£m*s:mmMz-? &ZbX\ ?v v?U 
- F 1 G H z 3|w s'-^-fif^ 3 > tf - ^ ^ ^fiJc-T 

[0042] .roi: § , jy^xtt&m^&ztizlfc 
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v-'H^roTfcO. Cu mXX'^tz^.— XTU— F4 0O 
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+-'J-H4 3 t4#i^r 4 6,47 com® b SStfo T V '> 
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CM L T ^fcit ff=Sc d Z b tfX' * & . 
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«io ir«^«a SrffM l>?z i> <OX'fc 0 . H4 ( b ) 

o^4 7 T-^-r x o izmmz 2 mtrv^ h . 

ClJlT'ti. GaAsiliCAlAs/AlGaAsf 
amxhf5 5-?rfi!c«L. GaAs/A 1 GaAsW^ 
S*^#FvSttSar^^S 3 0 n mttOffiXftl'— 
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CCMOS/vy 7 T-f 7 1 #'fliJ&£ixTVA& v 
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